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| ' r Chapter 3 Factors and Products { Notes )
/ |

/— €3.1 Factors and Multiples of Whole Numbers (p. )

e Prime and_Composite Numbers - Vocabulary

—Factors of a number: numbers that are multiplied together to get another number (the product)

—Product: the number that results when two or more factors are multiplied.
Example: 2 x 3 = 6. the 2 and 3 are factors of 6, while 6 is the product.
You can arrive at the product of 16 by multiplying the following factors (numbers):
I1x16=16 or- 2x8=16 or 4x40r42=16
Therefore, the factors of 16 are: {1,2,4,8,and 16).
—Prime number: an integer greater than 1 that has only two differ:enf factors: number 1 and itself.
—Composite number: an integer greater than 1 that has more than two factors.
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o Example: 2 is a prime number:, since the only two factors are 1 and itself " 5""'?;
ﬁ

, = and I
4, 8 and 16 are composite numbers, since they all have more than two factors _'_, ,
3

Circle all the prime numbers in the chart below.
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0 1| @) @ .4 @ s ()] s 9
10 (y 2 | (3 ) 14 15| 16 (7\) 18 @
20 | a2 | 2 [(@3)| 24 | 25 26 | 27 | 28 @
30 | A | 32 | 33 | 34 | 35 | 36 @ 38 | 39
40 41 42 @ 44 45  46 @ 48 49

’5 e .,

[***Notice that the humbers 0 and 1 are neither prime nor composite***7

o The number 1 has only one factor or divisor, not two or more.
e Zero has an infinite number of divisors, since zero can be divided evenly by any value and

( ‘Q would still equal zero. Also, you cannot multiply two different non-zero values and have a
Ey product of zero.
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1. Prime Factorization - Determining the Prime Factors of a Whole Number (p. 135)

The prime factorization of a number is the number written as the product of its prime factors.
Find two factors of the given value and write them as branches on a factor tree. f

Example: Use a factor tree to find the prime ‘factorizatjon of 24 in three ways: start with 6x4,
2x12, 8x3). Six, four, twelve, and eight are composite numbers that can be factored further.
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Note: No matter which two factc?r‘fs§63 started with, the prime factorization is the same.
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***There is only ONE correct prime factorization of a given value***

Therefore,

- the prime factors of 24 are 2 and 3

/-s\
- the prime ffactorization\of 24 (written as the product of its prime factors )is: 2 x 2 x 2 x 3 .
- — {

- the prime f 24 (written as the product of powers) is: 2 x3
. e ———
Example: Determine the prime Example: Write the prime |
factorization of 72, using a factor factorization of 168. Write the
tree. Write the prime factorization ' prime factorization bothasa -
both as a product of its prime product of its prime factors, and as

factors, and as a product of a product of powers,
powers. ()v\ W)" . ‘o
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2. Determining the Greatest Common Factor (p. 136)

If two or more numbers have the same pfirhe factor, it is called a common factor. The greatest
common factor is the greatest factor that 2 or more terms have in common.

Example: Determine the prime factors of 30 and 18, usinga factor tree. Highlight or circle the
factors that appear in‘each prime factorization.

30 18

Ao

The common factors (the numbers you circled or highlighted) of 18 and 30 ar@m@The
product of these common prime factors is called the greatest common factor.

Therefore the 6CF of 30 and 18is 2 x 3, or 6. The GCF is fhm number that divides two or

more numbers. If two numbers have no common prime, factor, TR& GCF is 1.
N Avmbers Aanstl

Example: Determine the greatest common
factor of 12, 30, and 42.

Example: Determine the greatest
common factor of 60 and 28
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3. Determining the Least Common Multiple (p. 137)

To determine the multiples of a number, multiply the number by the natural
numbers (1,2,3,4..) For example, the multiples of 26 are 26, 52, 78, 104..

213 1
For 2 or more natural numbers, their Least Common Mulh@@smallest
number that is a mul’nple of both or all the numbers. (The Least Common Multiple is
the number we use for the common denominator when adding or subtracting fractions).
In other words, it is the least number that is divisible by each number.

Example: Determine the Least Common Multiple of 18, 20, and 30

(Draw the factor tree of each number in order to find the prime factorization of each
number as a product of powers. Highlight or circle the greatest POWER of each prime
factor in euh»'list.) The least common multiple is the product of the greatest

power of each prime factor.
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Try itl Determine the LCM of 28,42, 63 (answer 252)
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4. Problem Solving using GCF and LCM (p. 138) /k

‘ a) What is the side length of the that could be tiled with r-ecfangles that
/’ n measure 8 in by 36 in? Assume the rectangles cannot be cut.

; s f 6 The side length of the square must bea */ | "
/ N\ ,;\ " common multiple of 8 and 36.
(V'S
‘A N\ Z‘ Write the prime factorization of each
T 1,

7 number (as a product of powers).

0 o 7-' Determine the LCM. ?’T‘“\, ¥ ~ad
o (7 2T  erermine (e /

- CErSH ~ oy

¥ 2 =892 (1, ok "fi o R
s T e o el Gr b
(%_‘_/D b)vwhaf is The side length of the\largest §quare that could B d‘?‘ﬁle ar gle that

measures 8 in by 36 in? Assume that the Squares cannot be cut. Sketch the square and
rectangles.

p §>4:

H

5} ? t’p The shorter side of the rectangle measures 8 i

‘ % so the side length of the square must be a
X E ;@p{l/ﬂ—\é» 3 K{fj factor of 8.
#) ; in so the side length of the square must be a

(»/8‘—‘/“**) ﬁ(b«bb* 1y e o AR A 78

V- lf- 1 d j .
The longer side of the rectangle measures 36

~

W ) S;, JJJ“ C MJ Write the prime factorization of each number.
r\ a
lf}r‘\?;i} Alo ’ — Determine the GCF. Vf )M Ty 1!\7"/7 L
b e . ) c ? ‘; { el )
‘?M‘o * L] o M 3 N *
ry “check-yeur-understanding” 4a,b p. 138 ”’C"\ +M oGS

ge,L p, I38,)34 Lor ol a) dhem
e y |+ P) ¢ecn..

Homework: 2\ T b(\\, 'V \é_u

/ 4 ’

e *Information about 3. 1 can be found on page 134-139 in your' textbook*

¥ 7, B2

Due tomorrow.



P 3.2 Perfect Squares, Perfect Cubes, and
Their Roots |14

Y Ay - , o ) o R - . 13 P . y & . 3 3
Find sanare rooks of periect sguares and cube roaets of perfect cuahes,

Area of square = length

1 et ‘f‘»,;_.;:?: Slieats : i

- t times width, but because
-~ length = width, we can say

55 - ) «
. A =57 (s = length of side)

e ARSI A perfect square is the product of 2 equal whole
' numbers. The square root of a number is one of the
equal numbers.

A perfect square can be represented as the area of

R s square with a whole number side length.
_ 2y /f\"lf(\) ? q g

it

= lot tﬂ;’: v - The square root of the area of the square is the side
ST

length of the square.

Example: Write 1296 as the product of prime factors.
Group the factors in pairs. Rearrange the factors in two equali groups.
“~v———
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Since 1296 is the product of two equal whole numbers ( 30 X 2 é ), its square
root is one of these numbers. (In other words, 1296 is the area of the squar'e)and

V1296 ,or Sh is the side length of the square.) sidesgyqare=\/area of square

Try it: Determine the square root of 1764 with the prime factor method. “2)
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partect cube

R LI
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. ) : A L
V = side x side x side or @

Example: Find /1728 , using prime factorization.

Group the factors in sets of 3. Rearrange the factors in three equal groups.

- 7z-2"3 -
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Since 1728 is the product of 3 equal factors, it can be represented by the volume of a cube. The side of the

cube is equal to the cube root of 1728 (or the cube root of the vo

s0 V1728 = 12 .
Try it: find the cube root of 2744, using pri

Sty
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lume). 1728=_J2  x 1t x

edge ,p.=3/volume of cube
me factorization.

(14)



3. A cube has q volume of 4913 s

(Remember if the volume is 4913, the side

)

/\ <

m 17
L 7-17)-Vv7F

Volo = §%= w913

o/t offpung = \{5 Vol 517 = )’,H

Ctdgaof wl-t)

fl

1

What is the surface area of the cube>

length is: _\3(y4I? = ’?’

surface areq of a cube js : é Sf d,u_
7 . T Y]
e : faces. Each face isa___ S sz The formula for area of q
Square is: - ¢ - '

:u UJ’
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Polynomials - Review of Vocabulary and Operations

VOCABULARY

- A term is a mathematical expression that can be a number, a variable, or the product of numbers

and variables. -
Examples of terms are: 5 or x or  5x or  -5xy

A polynomial is a mathematical expression with one or more terms, formed by adding or
subtracting terms.

Consider the polynomial: -5x2 + 4x - 2
-It is made up of three terms formed by an addition and a subtraction operation.

-The variable, or unknown number, is represented by the letter, x.

-The exponents in the terms are given in descending order of power, such as x? followed
by x' followed by x°

-When a term is written without a variable, such as -2, it is called a constant, because it
will always have the same value.

-When a term has both a number and a variable, such as -5x2 and 4x, the number is called
the coefficient, which tells you how many times to multiply the variable.

Polynomials can be named depending on the number of terms they have. Polynomial expressions
with 1, 2, or 3 terms have special names:

Monomial - one term Binomial - 2 terms Trinomial - 3 terms
Polynomials with more than 3 terms are simply called polynomials.

Example: Complete the following chart.

Polynomial # of terms Name Variables Coefficients Constants
-x2 ( Mﬂn 0 “'\f’ J 5( - ( 0
4y3 1 | 0" v Y 0
B 11 Z bigemiad | x s -/
8rf-4r+2 ] Arinemiz | '8 g -9 2
-6r° +2r3 - k - 10 q /,,é% aind r; ¥ —b,' 2,-) -0
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—3 QJ“\”‘#] N “‘"z o lin -Y- Y| to their opposite signs (and don't write the subtraction

< Int -9

OPERATIONS ON POLYNOMIALS - Review

Polynomials can be combined (added/subtracted) if they have like terms - two terms that have
the same variable AND exponent, and differ only by the numerical coefficient

Example: 17/°t and - 4°#are like terms, because they have the same variables and
exponents, r”° and #, and differ only by their coefficient, 17and -4

Addiition/Subtraction: to add or subtract like terms, you simply add/subtract the
coefficients, and keep the variables and exponents the same.

To add polynomial expressions in brackets: if there is nothing or a "plus” in front
of the brackets, remove the brackets without changing the terms.

Example: (3x—3y) + (4y - 2x) ,

= 3X -3y + 4y-2 X —(we remove the brackets without changing the terms)

= ZA-TL -3 Y+ Yy «—(we group like terms in descending order by degree and alphabetically)

= X *J’ «— (Simplify by adding/subtracting like terms. if the coefficient is 1,
we don't write the 1)

Try it & (3€ - 5y) + (dy - 2x) # (- + #) 22 e2xy
- 7y {/ Fay —2x 1 ¥x
- 37‘ Pt =Y g ¢+ 74

P e B v,

....2>( 1Z~/\—\)

-

T e st 12 s e s £ 2y e e s T AT

To subtract polynomlal expressions in brackets: you add the opposite.

Example: (4m? - 2m - 4) - (-3nF - 2m + 5)

When there is a subtraction or negative sign in front of a bracket, in the next step we don't
write the negative, we remove the bracket, and we change all the terms that were in the
bracket to their opposite sign. The rest of the steps are the same as addition (see above).

-2m-4)-/(- -
(4" - 2m 4) - (-3nt" - 2m + 5) < We don't change any of the terms in the first bracket

ki ;
é/ fa - 2 L T ‘f +3n b Yl ~" W because it had nothing or a positive in front of the
Tl bracket. We change all the terms in the second bracket

~ sign that was before the bracket)

Try it
(2,\2+7) (3% +x - 5) #{’ DX x4 12
-t ¥+ ";i" —X -

_.?()‘L"‘.?)L e 713 10



OPERATIONS ON POLYNOMIALS - Review, p. 2
Multiplication: to multiply polynomials, you apply distribution and the exponent laws.
—To begin, you multiply the term outside the bracket by each term inside the brackets, »
¥
separately. Wt Jox
T2 23 ¢ Jort 21 e !
Example: Z2x(x? + 5x) = ‘ - . ) ( O ;; C! i ¢ X,/ﬂm 7z J
DG 4 I
— Distribdte the term outside the bracket (2x) by multiplying it by the terms
inside the bracket separately. To multiply the terms, first multiply the coefficients. Next,
remember the product law. When multiplying variables, remember exponent laws. For the
variables of the same base (same letter), keep the base and add the exponents.

iV A 2

,(/‘Ifxample: —2{X+5) =24+ [o
E

<
xample: 2x(v + 5x°) = 2AY Tt 4oy

Division: to divide polynomials, you divide the coefficients and apply the exponent laws.
el > E7Pone

7 5 .
fid S

Example: X%y = -2x°y or f;x}:’/ ?: /:'/(’:/\ )(j z \\
g T “\
s ) G)(7") N

—Begin with dividing the coefficients.

—Divide each variable separately. Remember the guotient law. When dividing the
same base (same letter),keep the base and subtract the exponents. @ the exponent isy

O M-.T\ . .
¢ one’, we don't write |T.2M e
- /‘/"" J 2 \\
6x°y*z | 3
Try it: Simplify: 6x°/z = 12x/% " xyzz L= )( Z i
12xy N A
' g ~ e
4. ..
-2
e EL
2 X

11



3.3 Exploring prime factorization and GCF with variables (p. 150)

Quick review: Find the prime factorization of: 20

Question: How could you apply what you know about prime factorization to the term:
20x°

Quick review: Find the greatest common factor of 20 and 36. (Think of factors of 20 and 36..
the numbers that divide into 20 and 36. The GCF is the LARGEST factor COMMON +to both. If

you're not suke, you can do a factor tree.)

20 ‘o fa)s, e 10 3 123 an. g0 (FCF = Y.
AV P v
g

K
5 = Zrt .
gy 6T Sy

Question: Find the greatest common factor of the two terms,

(Z Zj’{(/)( 20,\'2 and 36x% . @ Gcr‘

Facfor'mg Binomials - Greatest Common Factor

When a binomial is written as the product of its factors, the binomial has been factored. (To
factor a polynomial, we write it as a product of its factors.) You can factor a polynomial using

the greatest common factor method.

Example: Write each term of the binomial 4 + 6¢ as a product of its factors, then

circle the common factors.

23 's’t ) cecre AL

//

LN

Write each term as a product of the GCF and another monomial. (Divide the term by the GCF.)
Therefore, 4c? + 6¢ = Ac (ZC) + Z¢ (7 )

Now write in factored form using distributive property to write the sum as a product.

acrrees <€ (2 R‘— -3 )a;ﬁmm IS

(We multiply 2c by what to get 4¢2 2 “Similarly; 2c- ‘times what equals 6¢? In other words, a’/wa’e
4c? by 2c and 6¢ by 2c, remembering the guotient law where we keep the base and subtract the A

exponents of the same variables.) -, L~ \) 30 ( ) 5
Uct = (U=2 ) ” F C, a - =S¢ 2

?} 12

S s,

Z.C



Try it: Factor : 157"+ 6n = 2;‘(5,"2) 125+3s — 9 (‘/f*'/>

1 1 oy
) +< .C‘C $1)(31) N\ 35 hans K0
cal:wr'?:’u»‘ ¢ l____Ti1¥ar () (V) =25 °
V”'«:i(;)umm v ‘Sﬂ‘h = b~

Factoring and expanaf ing-are inverse procésses. Af ter you have factored, always quickly expand
(on paper or in your head) again to check that you factored correctly.

Check by expanding:
2c (2c+3) 3n (6n +2) 3s(4s + 1)
- Yt e e L S ea st 85

Therefore, to verify that the solution to factoring is correct, you can use distributive

multiplication.
In Arithme tic In Algebra
Multiply factors to form a product Expand an expression to form a product
4)7) = 28 3(2-5a)=6-15a
Factor a number by writing it as a Factor a polynomial by writing it as a product
product of its factors of its factors
28 = (4)(7) 6-15a =3 (2 - 5a)

Try these: Factor completely. Check the factored form by expanding.
GCF ( + )

w @

P

-
e
pal

«\\\

o,

GCF times first term in
bracket equals first term of
expression you're factoring

GCF times second term in

bracket equals second term of
expression you’re factoring

a) 16x2-12x

yx (vx-37
]Q{,l -1z

b) 49¢° - 14e

c) 16h - 64K d) 12x* + 16X°.

Fe(1e-1) [bhli-4h) g3+ )

yqet

S ST TN (e 14 lor®

13



Comme-i

. har
Recall *

If the

Homeuw

L Lot
ctor when leading coefficient is negative . S )1“’:3 ~Af N

-7 > s4varcd N) e bt pur”

77 rence between ( 3F and -3. Write each as repeated multiplication.

(3030 —()3)
-5 _°

~+ nlies to factoring binomials with negative numbers.

' o< the polynomial is negative, we factor out the negative.

. Facior the binomial: - 167 - 24+
_24¢

~ VAN A NS - é,
@nd] 24;*-,-1) ,fz)/z,i./Z/ [1)The 6¢CF is £

- ‘o note that the negative is -1 and needs to be included in the GCF.

TR TE "fzh/ar_gesf degree of a polynomial is a negative, factor it out.
'
) ,'\/,4", cgp = /g‘( ( ‘2/.(. _2 >

~en [f you did not include the negaflve and the GCF was 812

gt (242 J'Jr) it

‘o binomial: - 122 + 8n

w9 -! s not a common factor; however, because the largest degree Is a
yer il need to factor out the negative, and include it in the 6CF.

o+ 8n = T q/\ ( in— 2)

3 1ot the leading (first) term in the brackets is positive.

C b bution:

[2n" 0

/¥ you did not include the negative, and the GCF was 4/77

A, A . b aatte
e WH N L

14



You ca-

To fir
large:-

TWrite

‘ac!

S

1 “actors of Trinomials in the form ax? + bx + ¢ (p. 153)

tro izl or any polynomial by using the greatest common factor method.

-r the trinomial: 52 - 10c + 5

\\ - 10c . +5 i
f§r c -C ~10c-_ < g ;€ The 6¢F /'sj

trinemial by the greatest common factor:
- 10c+5)+5= Q-z ""2 < fv/

Sct _ /s + %
Y ¥ S

“al'in factored form, which is the greatest common factor
= guotient:

§(C2 —7cC l—/)

- of the largest common factor of the coefficients. Then think of the
~iable that is common to all terms.

ne frinomial then expand to check. -18r° - 12n + 6n

—6n (37 +20 —1)

i

_/f/\J ‘"’/2”1 f"(a«—“&

‘actored form, which is the greatest common factor multiplied by the quotient.1

“oc i ‘icient is a negative, factor out the negative

15




3. Col < of Polynomials in More than One Variable (p. 154)

Find ¢ £ hz terms. Think of the largest common factor of the coefficients. Write
the cc. _as . ative number as the leading coefficient is negative and you need to factor
out tt - 2, ; think of the largest degree of the variable that is common to all terms.
Next, Fioe 0l 2l'in factored form, which is the GCF multiplied by the quotient. (The quotient is
thot by Or)) tach term in the bracket, when multiplied by the GCF, gives the original term.
To i L i racket think, ” times what equals the original term?
GCF
Exn: ~ - “amin! then expand to check. -12x°y - 20xy° - 16Xy

Yy O X457 4 ey
7\ /\ ¢ fﬁ,}f\ﬂ,ﬁ.f )l“'(f‘;.ss;«w» (ﬁ

—lxy it Cguets #T77 ) |
/H—P'N’" 0 T Lot G amie g La il (/"”"" W“"%/"'ér.

Qlack = 24 73 —2ory 4/ r 74

Tr Lomial then expand to check. -20b%c - 30b°c? - 25bc

cbe (YbIdbbrc iv)

Y, _Jublc? -2Y 4c
ek = —eb

HC" -

16



3.5 Multiplying Two Polynomials: The Distributive Property and FOIL (p. 161)

-When we have a term multiplied by a polynomial, we multiply that term by each of the terms in
the polynomial.

2 3 L, U
Example: 2x(x + 5x2 - 1qxa) = ab( + /O Y Z’a X

1. When multiplying a binomial by a binomial, we multiply edch term of the first binomial by
each term of the second binomial.

(4
Example:(x+2)(‘>\<+%)= X+ l/)k\:j/,?/)( + 'P
_» pa
= 7\ + la P +£/ (simplify by combining like terms)
{ Y

(x 4@ (x o@= x? +§ «<—Notice-that 8 is the PRODUCT of 4 and 2

and 6 isthe SUM of 4 and 2.

An acronym that can be used to help you remember an order of distribution when multiplying a
binomial by a binomial is FOIL, which stands for: First Outside Inside Last

e A N RS P

Example: (4x - 1) (x + 3) Multiply thé»}i:;;ft“é’r“r'ﬁ“i“r’i'wéé“éﬁ'ﬁi’nom'iaI 2

L/ )( b +‘ LY — )( ..,] -Multiply the two outside terms in each binomial
-Multiply the two inside terms in each binomial

-Multiply the last term in each binomial

=Y LRk =f

Then simplify by combining like terms.

Example: simplify (x + 5  tyasYarx)  Simplify (x - 51 = Cp-1) )

RN Sl U i S o R PR
. = LT ek biy -4 —leX FRs
L bt o> B =r o

We%&gm'eszﬁéf“f’”‘egféquare fﬁi%mia@ WRra¢ etk
(They are trinomials (3 terms), and the first and last terms are perfect squares (hence
“perfect square trinomial™). The middIe Term is The product of the squareToots of the
first and last terms, multiplied by 2. .The middle term can be g_?j:l_gd or subtracted.)
X+5)(x~5) em T "
S S A

We call this afifference of squdres.  (If%¥s,a binomial - 2 terms. The first and last terms are
. ’ . » ~ 3 “ . " S Rm—
Perfect squares. The terms aréisubfracted--a,h“ ce "difference"” of squares.) )

- st

Y L, f@é}!‘?‘%‘ Y

et [ IRTE



Multiply the following polynomials.

a) (4a?b)(5a%b?) b) (—%mnz) (8m3n?) /“\
: d4,3 ' |
doa’s 63 )@}Z){mq/‘ q)
. 1 oy
=—-Lm 1
<) 5a(a +7) d)  (2g+8)(7-3g)
= Sa 3V - ~=1Yy roy st -9y
C - by}—'z?j #S6
(WO oy s
e) O+3)+9 f) (2a-5)2 = @,\(Xu*f) t.
AL R = 2al _jon —loa X .
= gur)y HI T = 2.t oA vzl
Find the value when m = —2 and n = 4. 'G"W i )2
(807 + (5)@X0) +5
m? + n(m — n) > (a 20 Y

A o)

"L Wi i L

Solve the following equation.

RCaaty [l

18




Multiply the following polynomials. \

a) (4a%b)(5a%b?) (—Z-mnz) (8m3n?) \ L

b)
QOO\qb‘? Z ‘(m"/\ ‘4) \
- G

;-(Jm 1

c) 5d(a +7) d) (2g+8)(7-3g)

= s 33 ==y vyt rst -7y
o - by}_e'.??j £So
(WK, 22t eer )

e) +3)+4) f) (2a - 5)? :é*-‘f)(’f*‘f) ({.
91 A ‘-@9 "'77 +1é = Q.1 _Jon -lo~ X
Find the value when m = —2 and n = 4. e A

C&‘DL + (-{)[2&)./&) “’['y)L

m? + n(m — n) 2 Yatm2oa 228

Cov+ d( L)

- q \"' 4 (L)
~ M *...g':/ T
Solve the following equation. K <3 =L+

\k -
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2. Factoring Trinomials of the Form ax? + bx + ¢ (a = 1) - PRODUCT/SUM method (p. 163)
Recall: 1‘\'4 K 2+ ‘/

(x+2)(x+4)=x f@x-‘ « Notice that 8 is the PRODUCT of 4 and 2
and 6 isthe SUM of 4 and 2.

Since expanding (distributing) and factoring are inverse processes,

factoring the trinomial, x? + 6x + 8, should result in, (x + 2) (x + 4).
Nepetupnt = |
When the leading coefficient (a) is equal o 1, always use the product sum method. This method

finds two factors whose product is equal to ¢, and whose sum is equal to b.

Example: Factor the trinomial: x? + 10x + 24

(The first step in factoring is always to see if there is a greatest common factor (6CF) (and if so,
to factor using GCF method. However, when the leading coefficient (a) is equal to 1,

there i$ NO greatest common factor.)
List the pairs of factors of 24: Jy Y l 12 7 , 3 )L/ /{/X- ,é

Think: Which of these pairs of numbers could possibly add or subtract to equal 10?

( You are looking for factors whose product equals +24, and whose sum equals +10.)

Factors of 24 Sum of the Factors
[x 7Y 23
2x [
Ir& H
Q

Yx b !

Because factoring and expanding are inverse processes, factoring a trinomial will result in
binomial multiplication, or (x + integer) (x + integer). Therefore, write the factors as the

integers in each of the binomials:

(x+4)(x+6)

Example: Factor the trinomials and verify using distribution (FOIL) Mn ..] ¥
3 -

chat- USRS S AL FES TS Qb -2 +hk ;\j AR VR 2104
a) z2-12z+ 35, Q 33 B) a?+ 7a - 8% C)n?-2n-8. Z\
\r G e-1) n-u H(nr "

(ﬂ\' S)(\L*?) @J‘,, V- | QR N, _,.4)(7,)
Mt‘“"lh""( \..,-n, -ﬁ){-‘?)‘7‘> a T \L



greater factor is positive, while if p js negative, the
greater factor js hegative,
2. Whenc is Positive, the t

) ’z .f‘mc
, . ) 4
(a-8)Car3) T

Verify your answer: O 1 + g "'.8 “ M,Z/l/
= AL =5 -2 o
»: -2y ~¥4 Fa O

Example: Factor the Trinomial: 16 - gx - 2 X T X b

Ca -¢) CQ‘,!’ L')
L S Ny = Sy )
Qi"" —b¥ |
LT B

Verify your answer:

HOMEWORK:

-_—
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4.Factoring Trinomials with a Common Factor and Binomial Factors (p. 165)
. |

Review: Factor the trinomial: -m? + 18m==80 - )

‘(M ’6}/‘-\ +PO) iﬁ‘}'f"‘}}__’/

2—(m-\-{/ ("“"'m> /&/
é:(%t i’v‘
When factoring a trinomial in the form ax? + bx + ¢, where the coefflaen'r (a) is NOT equal to 1
the first step is always to see if there is a greatest common factor (6CF), and if so to factor
using the 6CF method. e

Chule= = (=4 =2 o)
= (1= )8 + &)

Example: Factor the trinomial: - 4t? - 16t + 128

Find ‘rhe greatest common factor and write the sum as a product:

“"4((’1‘\"‘/{: -71)
= -y -é+2)(-6 )

**Since the leading coefficient is now equal to 1, use the product sum method**

Divide the trinomial by the GCF, and multiply the GCF by the quotient.
Remember the -4 factored out in the first step:

Since factoring and expanding are inverse processes, check that the factors are correct
by distributing them. -y ( tt -yt +& t "'fb)
vt Lyt -72)
yeEr et rivg”

Example: Factor the ’rr'momual 10x2 + 80x + 120
lo(xY + £x +11)
lo ( \LH,)(;LH)
Q,/Lf‘;.t,.' )9()(‘ Fox? 6&1"”2}

el yty gx v 12/
Homework: Pord rhor s

21



3.6 Factoring Trinomials ax*+ bx + ¢ (a # 1)

Expand and simplify the following: (x - 4) (x + 2) and (3d+4) (4d + 2)
Xt_,,‘ug*—(/)(é-oo llézf{ei et rp

Llozx +& 128+l S

How are they different?

* Trial and error Method (reverse foil)  Factor ax: + bx + c where 3 « 1.
——4°and error Method

(Nail down your first and /ast terms and try different combinations to get your outer

and inner terms to equal your middje term.)
WRITE,LIGHTLY in PENCIL. HAVE ERASER HANDY! Or do on SCRAP PAPER.

Step 1: Place the factors of ax2 in the first positions of the 2 sets of parentheses that represent the
factors. -

Step 2: Place 2 possible factors of ¢ into the second positions of the parentheses (can leave out signs
for a moment).

sStep 3: Find the outer and inner products of the 2 sets of parentheses (O and | of FOIL)

step 4: Keep trying different factors until the inner and outer products add Or subtract to the middle
term (bx). &4 5 ket -

Step 5: Decide on the signs of the second Position terms so that they add/subtract to the middle term.

QM} ol forr rvarna~ Lo ﬁ;«?)‘j

Examples: factor

1. 6x*-19x + 15 IR
(3 -3)(%-1) °
Z ‘(\J} I L ,
‘};) | \_3—,"}/% Q.‘:":& a2
N s 7 | v
;VI;); \—'-zft:;
< 2. ¢ 33 '
T
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® Box Method of factoring Trinomial (a # 1) (p. 173)
For this method, initially we just write the number factors (not the variables)
Example: 4x2 + 20x + 9
Again, first we make sure there isn’t a common factor that we could factor out.%&)’

Think of factors of the first term and the last term. Write the factors vertically.

Now look at the products of the top and bottom numbers (diagonally). Add/subtract the products. Your goal is
that the products will add or subtract to make the middle coefficient. (In this case to equal 20.)

You may end up trying all the combinations of the two sets of factors.. but you can stop if you find the pair that

work.
3 4 9 2 3 2 .9

4’ , p
1 X.@ 1 ><1 2><3 za>§~_‘1%\

e

As always, you cah chec.k your answer by multiplying (FOIL)." (Z/X\ 4 9 YL)( 4 ')
| | = Uit pen vIFX 44
< Yrt o x lox t g
Example: factor the trinomials and verify your answers. Remember the first step is to factor out
the GCF, if possible.

S
3s?-13s- 10 6x% - 21x + 9

c S RE=TTS vl =lo

3 -
l X L\ I8t yas e

e
i / ™~ ), 2— \><(: 3 Z}xf \
—s+2 :"13 a A » l ) \J

Chlak (e ta-s o0
2 22V < )
bi <20p +4

Homework:
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Consider the example: (2p

set of by all terms in the s
like terms.

*5)(h?+ 3p - 4). Usi

ng the distribytiye Property, qj) ferms in the firsi
econd set of brackets Separately. Remember to

e

Example: Expand ang simplify: (2p ,

e

Iy T

3 1 z‘?\—-«—'h :}h .')4)
Zh 4—ék2‘—-8l~, + S h HIL o

simplify by combining

ShT L b L9y -l
Tﬂf iE{:ampIes: (3b+4)(pz . 2b - 7) (-3f2+ 3£ . 2)(4f2- . 6) ,
7 :
3b? —( UL ryLt ey S RET 2 gpr RN 9y
R N 000y jeny froe ), ™
. — L _ - \ =1L 1157 Y / L
2 Mulﬂplymg Polynomials in More thap One Variable (p. 184)

Consider the example: (x - Y)(x? + 3xy). Using the distributive Property, m

the first Set of brackets (binomiq)

Remember +, sim ]

Example: (y - Y) (% + 3xy) ,
%3+?Xfy RS = Fxy
2 ,
IR AT

Examples: Expand anqg simplify:

a) (4k - 3m) (44, 3m) b) (4k - 3mye ) (4k+ 3m)? g&w "
2
L{k, t - Ly 2rn~Gm

GRS () el
qk [ N

TN

,61(,142—""{( Hl ik t?‘k w/_;_;_;:)_: ;

Q"‘Lw%u Vi . “?,«5‘{"’“/( fﬂl h @%{?W)\S’Ltm& v4~ /

M:é“,‘@ ~ AL
()\’1”




Y

f-

3. Simplifying Sums and Differences (p. 185)

T Consider the example: (2¢ - 3)(c+5)+3(c-3)(-3c+1 ). The problem has added order of
operations, therefore, you must apply BEDMAS to solve.

= Q\C +10 C -ZQ Ay 4 3(-3t+C r‘?lc —])‘
T . f}?
Qe 1Y 5 ¢ 3( =2 rloc 75D
= 2¢r +9c =) —gq¢t =Foc —f
=7t =2 2¢ — 24,

f

,Examples Expand and simplify:

@ a)(3x+y-1)(2x-4)- (3x + 2y)? b) (4m +1)(3m-2) + 2(2m - 1)(-3m+4)

yéx_ —\Zxdﬁj~‘47 YR (91 J.szy l’*‘fg‘)
~(x” +2Lj — IV = Akt Sy -y
- ‘E)L _.[oY:y AV "'L‘lj + .

~ v
h) 1Lt =8t Im ~2 A G T Lo i )
..\'Z»-.‘m"s"'\ ok (st lIme v

v _ A~ -1 an -.[_?,?.w"—\m?
- \2~

= I~ e
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Example: (3x + 4)(x-5)(2x +8)

= (? X 17K Yk <2 ) (21 "‘f)

=(3r = Ih-29) (2ur ¢)

= bHx? plyxt-1r PP Yo - )b
Tl r 20t It X e

*

HOMEWORK:

HOMEWORK: Page 194 - 195 #11 - 12. Dye tomorrow.

Distribute each term of the first

binomial by each term of the
second binomial.

Distribute each term of the third
binomial by each term of the
product of the first two binomials.
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Factoring Special Polynomials

1. Factoring a Perfect Square Trinomial ( p. 190) (see also p. 17 of notes)

Reminder: When factoring a trinomial in the form: ax? + bx + ¢, where the coefficient (a)is NOT
equal to 1, the first step is always to find the greatest common facfor‘.

Example: Factor the trinomials: 4x2 + 12x + 9 8x% + 40x + 50
= uxd] 1k 3) “apx? + 20x vex)
2453 arn
- ( : _, Qo P faah\ Sz
el :2'%] \,'2 2+ S = %ox
We call these perfect square trinomials. a ( 2% + 1

A

(They are Tr‘mdmnals (3 terms), and the first and last ‘rer-rns are perfect squares (hence "perfect
square trinomial”). The middle term is the product of the square roots of the first and last
terms, multiplied by 2. The middle term can be added or subtracted. )

NOW when factoring:

1. Check for GCF (and factor out if possible)
2. Check to see if trinomial is a perfect square trinomial.
3. If not perfect square trinomial, carry on factoring as per usual.

Try these:
a) 4a°-20a+25 b)4-20x+25x? ¢)4x2+12x+9

Qo -5) g: f*;” (9x+3)"

Question: Why can you only use the shortcut when either all three terms are positive, or when
ONLY the second term is negative? Why does the shortcut not work when either the first or
e ——— e,

third term is a negative??? G ) it + 3 ’9 W.A«u F }é‘( Vi Feel
Jq Horss
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3.8 2. Factoring Trinomials in Two Variables (p. 191) (qa

When factoring a trinomial with two variables

. You follow much the same process you would if you
were factoring a trinomial with one variable,

Example: Factor the trinomial: 15m? + 7mn - 4n?
Always try to find the greatest common factor and write the sum as a product.
There is no GCF for 15m? + 7mn - 4n?
***Check the leading coefficient to decide which method to use in factoring***

Since the leading coefficient is not equal to 1, one of the methods p. 22 0r 23.

(o= nk s w) AR

Add in all the variables at fhe end, once you have figured out the number values of the terms.

Verafy your answer:

N — q’\
('{/\« + [l - <
R S EE N 2ol

Example: Factor the trinomial: x2 - 3xy + 2y?

(Is there a GCF?) (v _ee Zj >
***Check the leading coefficient to decide which method to use in factoring***
Since the leading coefficient is equal to 1, use product sum,
Think of the pairs of factors of 2, that add upto-3: —~z2 - (

chull T --2,15, - y@ v iyt

T
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